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Embodiments described herein provide apparatus and methods of etching a substrate using an ion etch
chamber having a movable aperture. The ion etch chamber has a chamber body enclosing a processing
region, a substrate support disposed in the processing region and having a substrate receiving surface, a
plasma source disposed at a wall of the chamber body facing the substrate receiving surface, an ion-radical
shield disposed between the plasma source and the substrate receiving surface, and a movable aperture
member between the ion-radical shield and the substrate receiving surface. The movable aperture member
is actuated by a lift assembly comprising a lift ring and lift supports from the lift ring to the aperture member.
The ion-radical shield is supported by shield supports disposed through the aperture member. The aperture

size, shape, and/or central axis location may be changed using inserts.
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Embodiments described herein provide apparatus and methods of etching a
substrate using an ion etch chamber having a movable aperture. The ion etch
chamber has a chamber body enclosing a processing region, a substrate support
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disposed in the processing region and having a substrate receiving surface, a
plasma source disposed at a wall of the chamber body facing the substrate
receiving surface, an ion-radical shield disposed between the plasma source and
the substrate receiving surface, and a movable aperture member between the
ion-radical shield and the substrate receiving surface. The movable aperture
member is actuated by a lift assembly comprising a lift ring and lift supports
from the lift ring to the aperture member. The ion-radical shield is supported by
shield supports disposed through the aperture member. The aperture size,

shape, and/or central axis location may be changed using inserts.
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disposed in the processing region and having a substrate receiving surface, a
plasma source disposed at a wall of the chamber body facing the substrate
receiving surface, an ion-radical shield disposed between the plasma source and
the substrate receiving surface, and a movable aperture member between the
ion-radical shield and the substrate receiving surface. The movable aperture
member is actuated by a lift assembly comprising a lift ring and lift supports
from the lift ring to the aperture member. The ion-radical shield is supported by
shield supports disposed through the aperture member. The aperture size,

shape, and/or central axis location may be changed using inserts.

[(EERFE]IZE (1) B -
[ARE 2 R EERREA )
100 JZ%@H%%
101 &)
102 B =i E
104 BE=E
106 JE 3 A M
108 XX # &4 &
110 K&

110a [4 g 43 B
110b [3 & 48 B
112 ﬁ;‘#‘%];]j \/)??r
114 TP 48 B
116 #% 8 k&

PI-16144.1 £2HEERFD



1616948

O

1064 058 198 1SEEGE

[0013] #48@ A KES — 56 2 78 &0 HE
R

[0014] BSEAKRED —ERAZEEEx Y@
B - |

[0015] ATERER  HEANTEFS =76k
RANEEHENTE  ZSTHEEERERT - o7
98 B W — B NG O B A9 T N 2 35 M 4 B L A B A 4
TR T B -

(&)
[o0016] 1F It ill > B b 41 42 66 (F A 7 8 =5 7L 26 4 )
MAEENTERRE SLIEESRBE— TR 2 k=R
FI00M REHMENRE - SEWEBEEAE > Al
LKA EHEFE(DPSO) I K E B R Tetra ™K 7 88 % %
GOR M 2 W E A A MM E T AR ER MBS
(Applied Materials: Inc. )BT - ZEHEHIEEH
AEREBENLNEENS - BEALZEAEES

IO EEMA T RERER AP B EREAUES
ASENWEE  TUBTNEASHTHE R 8 48
EEEE AEHLMNEEHRLEE -

[(0017) BEEEZI100EECEAEAMI06 LR
f@@t%los%m%gﬁgﬁlozﬁﬁgglomﬁﬁﬁzoa
EHEEZI00BEERFE ZEHXFFHAULEREASRE
106 NB R ELES EHFRTAQERK110 > B

PI-16144.1_201705 - ¥4 HEYERAE)
105120026 . PSR AnzoY 10631608720



1616948 , _,
. 1065 055 190 {EEEGE

GII0MBEREEI104 LU REBEF106 /W E 4L &
BEsESE - RQLI0TAE - RS EEH@ESEL110a -
110b° RFII0H X HITEKEHEI1I14EGEEEHFIP R
112 -
[0018)] HHMHAFL08HERBEEAMELIO6 N M T &
HEAH101 > ZEHIOIM T EENELB130 £ - 548
W10 M E G RER - M EMARLIOL N EE 5 M
106 N BNMAEL - EAEB 1300 HREL82
MERBREE - 2 L HAMH108 T 4 EH S k%
116 ZMEABIIEEED EREEHILE ¥
KEEH118FE R EEF 128 BB ERBEE 74 &
- WEEEL108T AE H M AR G §lm B
B - B A - HABE HOEE - AL EEE
108 @EEEMAMBR124 ZEEMMB124BE S
PIBAESE S M RE 120 BT B BB 129 DM 1T OB B A -
[0019) FE— WA E  KETHEEL26T & 4
 HEBHESE  OEERCESRI27ET R BN Rk AE
NEEEL126 R S EBI18H - KA KREEHEEL126
N EEE K B R REII2NERE T > e
ST A REE IR EEEN - R KB BEHEEL26 &/
REEDRFELI TN ETERENUEERGEHEAS
N RENEBN KRG EG10kH 2 B E - SR
WI0% B @WOON M THEBHE R Y10M B 1 & /N &

){

PI-16144.1_201705 55 5 H(GFHERAE) .
105120020 B EEREE AQ202 1063160972-0



1616948

O

1065 058 190 ISEEHE

AT RENE BMENTREMANAALLA168H
FERIS AR CEMNERAE ERFREEY
HATUESHORRERG - C—EEHAE > B8
179 AR A ARNEN - ABRS179AF — AL &GS
SR—ENHS - BAME  BE1796H S — 5 5 5
A 168 EE  UABE LI EEUET o hER
BlEL142 « BELTIOE "B S EUABEI68NEET -
S AL M 168EH A I30MIERE182 - BH 1709
WE—BATUEEMNENTHRESL798 5 = 8 5 7 L
REM(N RESERERELL2) - RHHH T 0
BE TR EREAL G E168WEE R T4 A4 2B s
P -

(00301 71787 i ¥ 5 & F 6 4L 3 i 17 58 2 0 %
101k - MA 178 U R A AR EIR101M 85
H182  UBRGEEAABE I A XY ERMER101%
BEME OGS o Bl - FL17E T AR & 60 x6 1 -
I FLE 168 Bz EE 130 THRE 182 M & B B
1S OB M E N ERF B ERHI0INEREE LI -
C[0031)] HEBEAEFEEI7Y AHfl68TH B M
EREBRT-EHERGAIAITREEAAELI08 | - 7
168 M AN BEE O 184 A MR MK EE K
B150  ZRABERGECHISOYRBRT S mERK
F1420 FIH M 146 - BOI184TLUREET -~ 51 -

PI-16144.1_201705 510 HERERES)
105120020 # A 0202 ‘ 10631609720



1616948 o , S—
-106%F 058 158 EFEEHRE

DS B o R M OB TR BS E N GV o B
1MT%&%%%%E’%w%§ﬁ§%wz=u%%
B SN EIE - A TN BIR (RER) T A -
BHESEREREE T8 RETEM RIS &
S HERHELVIRARNEIE SHAERKRL77
ERFENERIS  REREKRISITL TELERTEMN
#EE%%o%%%ﬁ@%ﬂ%#lw’%ﬂﬁﬁlw
REETLBBANME  ZREEBISIEEHESA
ML BERS  BAUSBBS -
[0035] H2EERE—EFHWA A AE1660 B 5
EHE BEE104 BEETI02ETEAFE108E
W B | |
[0036] BMEEABLEI70EERITL56 LR E
W1IS6E FHE M L6 EMZALBHE 168 - AHEZF
184 AW RAfE ¥ #150 R ERGAE LR 150 % 2
T M 1460 BIE156 k- BH L HISOMA B
B170MBB N % R LS 168 H U WAL 156 &
TFHEHWEM 146 B E -
[0037])] FMHAELI68HEEFABBIIZELMBE - %
FEEL72TAEHEL LBE204 > KB EIB204AFK
BIFE 4202 B L #2047 B 1206 % W 0206
KB A G B 108 (5 1) - fIE K202 fr
BB L2042 A K B AN IR - BB 202 50 BF
FEBI72EMBEEENHSE - % 08 E B & %5

PL-16144.1_201705 ' : 512 H(E&HREE)
105120020 ) HEshue AGZGZ ' . 3&6326&9?2_—37



1616948

1065 058 198 {EFEHE

A EBI72EA I8 E A R LIS6 BT -8 &
ERMAEIA2NFEBMLI46h BN EDRE  #7X&
SRR 1008 B B S -

[0038)] AL M E168m s E A ¥ HEMLI08(HEL
B) R E B BN A MENL0LRE S Y E
SR/ R ERIOIRE B E R EN B -
[0039] E3AEMA—HEMGEE %3 EHEERT
RAMLEI68 N TREME - BEXLE306 E fiL £ % 3
M 108H AR H 130 F —ER02 - 2 T EE I
B OEWI02ANNL. 0N LOARE0. 4 ELO. 6
R BB R 0. 420 BETLE 1685 %R
WEERLIOL  ERTREME  AMA168EET S
MERETRBTLI7STMAME - ER T A E T
CEMRERIOLE RN EEE -
C[o0040] E3BEA—HEMEE % EMEEET
MWL N LEEME - R BB REI06E L L
HAEMF108y LA 130 L —EHE304 - X £ EEAM
B OASHles AN EHERE T EE SR ERI01
B RBFLI7STI M MBS - S % kR T E
B BEERIOINEER S SHNYETE &4 &
101 R M A Gl N EBEAGE - 7 > B
7L B P 168 H AT 101 [ Ay FE T A BT A AR 10153
R ERE S - GR LEBME - EB304T MR

PI-16144.1_201705 2 13 H(FHREEE)
zsméwz{} W a0202 ) : 10621608720



1616948

1064 058 190 EIEBE

[0047] FEMEAFIOSTEEAARTMA - B
WEWBEABAIOSEFRBOBR T - 05 8 L8 %71
R BRE/BRELBAE BHHS > S —8 AL
BEE A BE-ANRGL/SHEEI/AR 0 AR
LBE168 2 A 178 « E-_HWALTEE S =
ﬂ’%%:ﬂﬁﬂﬁlwﬁﬁﬁlMN%’$%%~ﬂ’
BZE-_ATEBNRE T BEEFEN BSWUFAE
M%A#ﬂﬁﬁAﬂﬁﬁlm%ﬂlw%uﬁﬁﬂ%E_
TESNEIN -BER -RSEBAGSERANEOE
BB O — FE HE A1 U7 - HER I TR W B R R [E A i B
PR LI AL E R LGB MM A TR AL MR A
MUEBE BB E TG

[0048)] ZESEAKRKES —FHH 2 EEEE500H
TENEANRE - ESENE A EEEMNE1E N
Bl EBESEN LB E68EANRERIOLNAS7S8 -
HEIENABRBIHEI7T0ERBECRIBIEESE X K&
BABTHSTORI TS84 - S E Y BESTOME T
WM146EF BIE172  MFL X HS84FHEFL134F F
A HSes - HESHNEMAE EAMEScHE
RI0ITM S MFECHE > ZFEKM 146 T 3% 8 &5
HEEHmERLIOL - -

[0049)] HsENERAGEERHERERI101EE
ERNME S S B BB T-EEERES
142 FLEES68M S BB » FMASTISEXRNYE

PI-16144.1_201705 % 16 H(EPREE)
105120020 RELEE A0202 _ ' 16631608720



1616948 1064 058 190 {EFEEE

B4 ERENIOLEEE ML E - BEH
HEBA R EZ A B ES68HFHLM146WEH 7 DL
§ﬂ° .
[0050] %ﬁi INEETAEHNER G > B H i
&E?@~%22&§*%Bﬁﬁﬁm1ﬂtﬁ77‘${?%ﬁi LA A &
BT R Em -

[ﬁmZﬁEﬁ]_
[0051 ]

100 EHEE
101 #AiR

102 BE=ERZE
104 fE=EH
106 mEAME
108 e
110 X4
110a [4 % 4% B
110b [F @ 43 B
112 BN ER
114 TC B 498
116 FFEKRE
118 K& B %
120 SO 288 7t fE
124 EMHOEEE

PL-16144.1_201705 %17 (S ERAES)
105120020 KB Ac202 . 10631609720



1616948

126

127

128

129

130

134

136

138

140

142

144

145

146

148
150
152
154
156
158

160

162

164
166

168

= o = F
(G
T OB O® B &

ot

i
W
B

B O

Ak R

7t 28 9

77t fE

5

BET -8B B E R A

TEM®

B E
S 3E iR M

7 1l

R
RS

E&EE
be 15

R Az IE iR

A O

Rl

H 7 E

L4
fL &8

PI-16144.1_201705

105120020

FKESW ac202

B IS ESERTE)

1064 058 190 EFE#HE"

1063160972~-0



1616948

170 Ff 2% #
172 F 23
174 B

176 E 82
177 HHEEHE
178 7

179 £%

180 FH &

181 & HE#H
182 JExRHE
183 JEFEK
184 B[O

188 BE&R WM
202 il IE fé
204 B £ 88
206 WEIDO
302 FE B

304 FEEE

306 WMIEKRM
402 FPHHE®RE B
404 WH%%.
406 I &

408 AL
wdﬁ@%i

- PI-16144.1_201705

1051206020 FKEEH ac200

5519 H(BUEREEE)

1064 058 190 {EFEHE

106316009720



1616948 1065 058 190 EEEBE

568 FLE M
570 7 8%

578 FL

584 XX

[E#hbkiEE] | .
[o0o052] ENEFEN GRIREFEHRE - B8 - SBIEFEER)

-
dhHe
PFAR))

(0053  ESIFERRGHRIFEES Hil - B3 HHET
=) | |

P —
i
FARX)

O

PI-16144.1_201705 %20 H(SHIEREEE)
105120020 . REIGHE Aczo2 o 1063160872-0



1616948

| 1064 058 198 EFEHE

(SRR ER s E ]

(18] —ERER—SH@GARETHALEE  ZALS
haE BEESOANH N ERN —EE  %H
BEETRUEBN -~ REATHRG T > %7
R TR R A B E £ 0 0% 2 8 —
A X E - NAARAEEE ST TOH
o HPREROBEEARWE BEEHRRME

Hakax -

i

4

[£2F] MBERE 1 FRZAEE > E—FaE: €
ZEBEN - FENS PN EREME -
[(£3F)] WFERE2 FRZARHE  E—FaE: &

BZEENEHRERD -

(%41 WHERE 1 X ZABH - L% mELNk
575 ENAEAYRZALEN —FEAENE
19 - | |

(£5HE] WHERKRE L B 7LweE % —
EAN  ZHEAGCEE —GRBERBONBE - I
BETE R NE NG AR A AN E AR
B — RS —

[(%6%H] MHXHE 1L FHAZARE EPRABAA
HEY > EHPRABEARSHOIRRERSY -

 [%7E]%m?E3% za%# L TES

PI-16144.1_201705 ' 51 (SRS

105126020

2 EEE A0202 . 1063160972-0



1616948

1064 058 190 {EFsHE

ﬁ7sﬁm%ﬁmﬁw3ﬂ%#m—$@%ﬁﬂ@
-

(%8E] WHFKE1FRZALEE  E—HaE: —
BR BB EEERT -

[H9E] —EAHE  BIF:

— FHEM ZFERM AR TS E RN — T 5
SMBRN BRI ZEFAAE -RNE  ZHE
EA-HMENSS  ZAMNEORANKRE 75 F (O
- EEEREASEN - TEAESNEN - U
B HEEARANGE-EERIRE G X

AN MHAEAENELE LAEERMIIEARS
(%101 @R Eo Fims 7 me. 5P B g
ﬁ%—g%o ‘
[£11E] W#HKE 10 Fra T LE R B

t B A 3E A E Y — B 4y .
[($123FE] WHEXEIFARZAHGE  E—F aHE :
ERABEN —FEE S T OB EN R -
[$£138] WHERKEO FRZABHE - & — % 0
TR W T E R R E B O -

[(£145H) WHEKE FMZ A & — 50

ﬁﬁﬁ‘fi’ﬁ%%%ﬁ{ﬁfﬁé’ﬂﬁ%&ﬁ% °

PI-16144.1_201705 ) %2 B(RHEEHEFHE)
105120020 R A0202 4 ‘ v 1063160972-0



1616943 1065 058 190 EEEHE

[£151E)] —BAHHE 8% :

—EHE ZERAEEX MZE XNLBHEED
BYEBN —FRESTMERE - ZAEE—W
o SABRAMNEN  SHOKEBBRE > UX
S NOEEHRLSGE-EERTH G REX
B —BES s P AERMELMBERD -

IE16E] WHEKE LIS FHRZALHE > HFBARE

@ O RAEMNEN > BEZXMNERE AR E M -
[£171E] WHERE1s FRZAEE > E— 56

B EZEMREENNZE RN R B EE -

, PL-16144.1_201705 5 3 (S S R GE))
105120020 LN 50207 10631580672-0



106% 055 198 ETSEE.

2063160872-0

8% A0202

i
L

P
4

1616948

$91) 9z} 8€L Y .
| | T~oll —
/21 2%
\ﬂ 0cl : o#_u_‘ _ . :
AN v%
2T | / )
, N |~ -1
pliy 62l 7 W 7] |
S~ A . N [
82} — B K | S~ g0t
] [\[ e\ \ "\ \Si—— 0 -
I e AN
041 - V72077,
[ , T ¥ €8l =
A ,, _ (
A g 1 i &
961 IVR\I ..... KRR \ - | . E_ Ry
ogL | 88V 4 \ /mE 6L \ v | m
9" o) oLl oy 08 va 0tk | pgp | |89/ o021 |/ 8 1 |
201~¢/] 90V g, 8l S| g T peu|| 89 wmﬁ
N y\ ﬂLF‘ JW/ \WENNIN /_7/,;ﬁ /_7/,_T /;7//*74 J
_ 1oL k ¥sL 0oL
- 8¥L 09k <
. : \f.vov
) (4] (%) © ,
Q (4] (4] ©
v . )
& % o o S0M ity
| | L o — | |
oo, —* oL

105126020



1616948

|23%: 105120020 1064 058 190 EEEBE
IRDEE IR | g, 04F 260
JREEEEZEST ¢ 101114959 I IPC4358.

118 k& &l
120 MEEEE I IE
124 BHMHBE
12673 E & JJ # &
127 UCR &R
128 BEEH
129 B35
130 zZE# &L
134 ¥ 825
136 B O
138 F+ 8 1#
140 F+ 2
1428 F- B B &K #HF
144 THME
145 jm ¥ & I
@) 146 FIHRM
148 ZFl
150 FF i X #
152 BB E 8
154 &
156 g1k
158 R #e 4l
160 A

O

- 162 Hii B

PI-16144.1_201705 £ 3 HEHEFD
105120020 HERE aczoz 1063150872~




1616948

106%F 058 190 SEE@RE |

FIEEZESE ¢ 105120020 S5 1 2012 22 04 5 26 O
- FEIEEEESR ¢ 101114959 IPC 434

164 HZEH
166 7FL&H #F
168 fL#RMHF
170 8% H
172 FHEE
174 B #
176 BE=S
177 S RE | O
178 F.

179 # %
180 fE &
181 % i i
182 JHEXH
183 8 K &I
184 f I
188 BERME | O

=5

PI-16144.1_201705 54 H(REFE)
105120020 R A0202 ‘ 1063160872~0



	BIBLIOGRAPHY
	DESCRIPTION
	DRAWINGS
	CLAIMS

